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(54) PRESSURE CONTROL VALVE 

(57)Abstract: 

PURPOSE: To reduce the size of a solenoid and 
to improve current proportional control 
characteristics by providing a contraction of 
area in the middle of the communication path 
between a spool valve and a cylinder, and 
utilizing a pressure difference across the 
contraction and compensating a fluid force 
operation on the spool valve. 
CONSTITUTION: A difference in pressure 
reception area is provided between both end 
surfaces of the spool valve 53, and the pressure 
of an oil passage 71 is guided to both end 
surfaces to reduce the force required to slide 
the spool valve 53. Further, the contraction 76 
of area is provided in the idle of the oil passage 
71 to generate the difference in pressure across 
it and then an axial force against the fluid force operating on the spool valve 53 is 
generated according to the pressure difference, thereby making the influence of 
the fluid force extremely small. Thus, the electromagnetic force required for the 
solenoid 52 is reduced to attain size reduction, the influence of the fluid force is 
made extremely small to improve the response of current proportional control 
characteristics greatly, and the cost is reduced. 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision 



® h * b n st it (j p) ®&ftm®£§a 
©temnWt&m (A) 0863-211005 

Q 05 D 16/16 7623- 5H 

B 60 G 17/00 8009- 3D 

®# m BS62-45027 

@ffi m 0S62(1987) 2/326B 

is m m m & i& #3&mmj?*ffi.iusi37osit!j ^spm^^m 



91 M 3 

1. 58W©*?* 

2. ?$tt»jR©IBH 

(1) ttffl*A««S-r **«Iir*»-ogBEffi«©» 

v ^ -f K©*i8^*»ttffl-r**«iH-©36f 
ffiKf*ffl1-*X7'-*'#©-©SE!He3< £ 

K © * IS * *< ft ffl f « 35r IS) £ 52 © 3T A c ffl 



(2) «ISe9tt9iS®»«fS«tLs *©« 

t««»»«eBBS 1 «K»©EEAM«#. 
3. «9l©fftittK9i 
<m*-h©«ffl^-») 

*f89ltt. «Atf«tw©»»tl«Hcffln-c«Fii 

*m a t» * * m» # c m f * . 
(&*©«») 

c©«k-5a*aai»*»ffiTiT-5ii^« vpy 

4 K^©«»«Cifc«l,*:tiE*»ife 



-15- 



«<>©*<* 4. 

-*#2 ttv uy 4 r3^®l«tON4t4i, 

*r-*># 2 ©*a (xr*j 



-#s -fcE <I) ©*Jl^*B«*-4fc<D±L 
X*HTfr*«. iBBCJJKT. xr-*.#2l<D 

S25tt»tU«- K2$Ka**f*»27*aUTaa 
LTt.'*. tt*, 28tt#5"4. 29tt«a#- h„ 

30 tt •> >j v tr — t tib & , ict, 
^itt/hex h v23<oaflH2fcot*©K*t«©xr- 
^#2i©rt«c©*i>«L> x7*-**2i«;£a 
c**-A*yuy.f Ksioaaac***-*/** v 

LA#,T, ±«Lfcf lfl)E^K 
« # C Jt -« T * t* « B j) -e be « © tt a # T 0 . 

&C*#, CO* 2«EAa»#B*-,T*Jt 

e <n> omttiiiiidiif, coA-caa* 
a***. *c *©^a^*»ar*. 

***>S. *7':-A'*21*fiEa*<a*Lttt*&ft 
<tt»#- H29t >«j K304*«aaL.T 



8891363-211005 (2) 

aatty \,j * f s-voaaacaurxr-* 

*- i- s i©n©aa»a*«a*)* c 4c«k»>}f 
<»a*«a«L«k-5 ir*WBA) 

*-»thu aaJtaaatfr H»ay-^ 
2©*ai2c>y ^^EEA*a< a«i*,t^ 

(i ) vuj 4 rs**iftt % *tfi*x*<-x 
■»ca»ttt>©itt*. 

«:» x r- 2 ©aA©a«*«#a**iT 



v»-c4>aa*«»£uan&*> i*xy-^#2itt 

Ci") *^9*<B»**.*. 

Pa-AXPs (J) 

®Lx P a t y py «f K31©atB;*j 

a i xr-/P^2iK*»^*/j*ex v v 

23©aaaa 
j;E(D<*^yi/^ F3i©aa£*a&;*-* 
*«»©«cauTMaBE^p « *»ifts*ti. 

^ j'noaaaacatjfcaaoflctt^xr-rt' 
#2i*aar*fc». x7--^#2i«a*^RA< 

flRttl)ta*U!* ft*. 

R-> ■ tt- V • COS* • © 

fiu >: ftaaaa 

Oiltt 

v t aa 
* « a«t»a 



-16- 



Fa-AxPs±R ® 

©«C**»T. RfflJJ^ ( + ) tt£EW**«l&# 

(-) !*•>» y/9)J>&'J*-/<^V^ TCilft 

m s © a * * ee a ibb « -e l *hd x © a * # n * 



WfflBa 63-211005 (3) 

S$nTt««. C©i©ttTi?*-»x-*41Ktif 
ffl-T 4JEi*©EA P 7 4 - ¥ r*v *W 

atffox, Aa©jtaaa$fT -5 4>o-c**. 
**«»ii«42iatss*vT±?»)x axasaa 

42C «fc oTBa© J; -J **W©»»«a3#fT *> 
IB* 4i, ttEv • a«T yr«CAAd*i«. — 

T VT^CttT^^X-jJUlCiBt^EE^PK: 
fc«ffi v p *flE2r* v*45**&A;ft$ 4t£ 
£ £ H**4tTk»«fc»3Xho-v?St*»6 

©waam v 6 ry^ttcn^o 
»«ev>, v P . v c <zmn i ton 

a#46©vuy 4 r <H?rB> KAAt*. EE A 
M»#46tta« 1 CKtJTEE»©EE^J*SHaU. 
7**-^i-*41CR5£ffi;*jP*i**4. CCi 
T * f-*X-*41Kftl*>4m;?jPrt<E2j-fe V 



£{ft$4t«<z>-?. «»hev c cw-rina i *< 
a#46K:»a-r*«*AR*rT5m-r <fc ■» ka»j8 

ic^- a*AR©K*«*Ji5ts*n* t>© 
(b) ^*©«u«-r«*>Sx ty»*«?H8* 
e*H©*BasBX«eaa-r««*« *s 

acaja l *»£«©«?* 4*, EE^wa#« 
ffi©i£Kffl«aaa«-»-rii«s*i* ±j£© 

(»9!©HW) 

a -*-*t* »©&+«:«»> *atf , n*)©xr-A/ 
#bea*v -f K©*»^>*<ft«r*3r«it 



H-*WKftffl-r«xr-A/#©»EEffiK:frM* 
•ft, «»>©<>'; yy«BEA*xr-it/*©»3r© 
SEEB«:ftffl***ctc«fc»», il#AcM«t 

v u-; •* K©*Sfl:*it»L-3-3H**fll« 
•C, x I- C*»JfcWB»1»B:©ttfi8|i9Jb 

<raBja 4 *:»©*ja> 

ji*a^Ba#a:±gBB«a«©fci6. 

ft ffl A #«R-f 4 #09 TT *»n>«BEH« «> » * 4 * 
EES* ttX7 , -/v#©- 
8lcyu^ K©*B^j«ftffl*-ft. ttB^J© 

*«i:a©*ii9c«ffit8a©«ci/y y^©aa 
ff**ft«*-ft. Kxr-»#t»(i$«TE» 
©aaaa*a*., 

CfttttSEiOMflEAtV I// -4 F«»ClS 

uTtt«aar4E*aa*K*^r, «Kf v 

W£©«9*B», »8»)J:*lxr-*#fflOE 



-17- 



*»ci*a-r*xr-*#©*EEBca< tit 
a n i je ©#a c * * x r - * 

#©«:fr©*fiEB«:Bfr* xr-*#C£ts*» 
BE © it * A c n u -c s » * fo© W a * x r - /V # 

c a* * * taa* a *aa* * * i K t, 1 » * . 
<fl>a> 

*»B©a + C«»>;&«R**6*, v tt9©*:T-;u 

#«EAi«xr-*#(Ov uy ^ KBR;ft©tta 

W#*B«T:*«-3«3 X ^ Ttllitffllitt 

(SKJkM) 

BIT* *8«tHIBKi^l>TR«t«. 

a i Bt**Raca«E*aa#©a i nm« 
«BKauTBa*-*Hatt©«»a63*«fco<» 

Hia64*Rtt**4. «»a63CH:«B6S*A-L 
TWflE* y "7"66*> £> <»EEtt>l<S#>H, »mS64iX 
i*»67*^t»T V V-r<9 y £ 68C £3?* 4 . ft 
IB £64 £ R B « BB59 i © R C tt tt B69* R t* & 

*B62*Cfet£>y y^*- l-70*^l,TttB7l*<B 
O LT*t| s »B71ttt|i j feB62£ i> <; y^72©fl: 
»S73±*a»-f*. fW/72«Kxi>!/74t 
WL. *X * y74ttflr«B73*BJ«^*i < t4,c. 
« ! »a73rt©ffiAKl6liT*ttr*. ex(.y 7 4 
tStttfX h y a y F7S^»tt*4i. tfx J- y a „ 
K75ttR;l«, *BSB««*CitB»n.«. tA 
B71 C a * © jft * c BB71 © «B B «k »J h B O 0 
Bia©/h* k»«*i76#Rtf »B71ttB*)76 
**KkT*©xr-**53BttRB77**LT 
WB*at60i*aL, *© s/ >j y^72«ttt*R78 



WB8B363-21100S (4) 

t*tBT»4. 

^7"-*#53. *y^54*-e»«*#l*. VU, 

4 F52cttr* y ^*ss*««B#nT*»»>. 

55ttB*«?*i.T**«ny rxr •/ y 

^CJ;-,TB«t»56«IA^fi|K<tBS«i*. ypy 
4 F52tt*5»^54&a«*tt. #5*^54CttBW 
H»©xr-*#S3*«B»eftC*B**i*. x 
r-fl/*53tt-BK*«BS6. «t»3feB«:/ha»57 
**#i-r*i«TU % ^BB56tt«rB58«BB-f4 «t 

naa©«BS59«B«i-«. s*. x 
7'-n'#53©ttBttv w rs2©r5y^+55 

KSStitttE, £S60*B**-*. *BS8 

rtcttxr v y^6i*R*&*i. xr-jy^eitt 

X7--/P#53*B«l>*B!B#fcCtf»*-«. f« 

yu^ FS2u:aBa!<tTk»**> < t#ttB 
a b fc v u s ^ xrvy^txrvy 
©rtrBA*** yx Utx r- ^#s3tt»jhLr 

xr-**53©/j»»»57ttna«©«j»Aa 



>>) ^^72CA*^*£E^BB#51«:«l:*aEE© 
V UJ 4 F52CRa#«B**tTi»*^i#tt 

^ixr'j y^eifeoo^-seBoiiBraii: 

UTt>*. Vk/-f K52C«a*<«»*n*i > 
«»CJSi;fct«A#a4l, X7'-^#53ttB 
+ *BlA^W^a»-*-*. C©4», 4i*a62i 

a»*63*«aa^Ttta* y7«66j^&©ffiatta 
a65v aaaes. «t>ft*62. aa7i«aT<>v y 
^72caa*n*. i-tt^s, «E*yr66*»6 
©aaeJ; ,Tfi) y^72©ex y y74ttB«»»* 
Bic^ftcaa-r*. Sfc% «a*63^6**a 
62- a n * flEtt © a a c a is * a* a #» * t, , 

xr-^#53C*H,TB 1 Bf^BB j8TBK«r« 

*"*• — aa7nca»6ii*:ai)76©Bac 
p*»»ar*. *Kt>*>^ tt976©±aB©EA 

ttTttfl®ffA<k»> *> A P*£VM< tt«©Ts a 
»>76©xr-/u#53B©aJ!l*P,,. «*)76©i/ 



-18- 



9 y^72«oEEA*p«.i-rntfm**A Ptt* 

AP-Pi.-Pn — ® 

£ tt»)76©a5aojEA P.,.* Pnttitl 

<?nttft77* 78K J; -,-c;6£60*«J;tf*r«58K:* 

seebj«*a. . xr-^^53o^ta»56«a® 
®seeh«*a, itntf, *#53cttjg 

F a + P ■! • A i - Pii* Ai + R <B> 

Fa : V -f KiDtBA 
R : ft** 

(Xf'J y *> 

F a - P • (At - A, ) + 

(Pii-Pii) 'At + R-~~<8> 

±e<8)**:*^t, <y»»2J5ia> c (p.i-p 

, a ) . A, ) tttfc»7601»»C»&**BE;S« A 



«BaD363-211005 (5) 

Pai>PiiT****£. C(P.t-P.i) *A a 
) <0itt*, Lfc#.,T. COliAPtttt*^ 

AR©fT*WIL*»l«Cl,T^*. 

CdT> tt^76<Otta*C«^f *EEAgA P <b 

/ 2 • A p 

Q — C • a • | — — Q> 

V p 

ffil^ C : ittftB 

ClOAdK:. EEA«A P tt«*aa> 2 

»*ARttMQtttlll[i£0®«titfc 



***** jSttLTl"*. Lfc#oT. ifctt^Rtt 

*nfc»»t:«3-r*. ***>s. (a**R- 

Fa- P lt (A, - A. ) <S> ' 

T&««aj£#&»r*c £*»±**c: 

!SCTtiaffiA*> 'J y^72K*;t* ^yv^72 
<DkTx h y74*SBtt£-**, *LT. >«;v^72 
<D^F X74*»jfcLT^* t # ttlftft71rt©jBE 

ta<o»*att (0) c**o?IK976<z>tt»e% 

0) Cfc*. *rS58£££60K:ttS/ ij 



y^72©f^ft*73K:f^ffif *OP a i3-©ffi 

/i^»^nr*ij. xr^*#53«:f*js 

BHK<5>^c:^^t: P,, - P P. v 

P ■ + P ti • A i -Pji ♦ At 

/. F a - P a • (Ai - A i ) — — <3> 

ssHttyu^ K52c»*i*«an 
»B®^k:*^t*«A f a 

lit >n ^^72©fl?»a73rtC 



-19- 



B»>76©«BC»ife*-*£±|, Cx <t*Att623^ & 

» ta »64- ttn « e B© Bsc is t? * tt *a r # 

*#S3C«l,TB 1 B+fcHJAfrBjcffffl-r*. 
f» + Pn* Ai'-P M . At — R <J> 

JbE«**BEB&nB«c«BAP . c?(.r 
r*-p, t - (a. -a. ) + <p„-p„> 

• A i — R — — ft 
±B«rtC*V»T, tfa*2«© ( (P..-P 
• i) • A. ) ttJttt^Hfll *7"-A<#53Cftrja*- 
iiAFtHUK**, tt*>76©B»C»ife*- 

Lfc*»-,ts ( (P..-P,,) .a, 
«*WtcttJBf* C4C«,t» it** R Off* 



Ote*»,Ts EE:*>Ba*5l0«B 
(WBjS ■ ©Bft) . 

«** ©tT *W U*B »> 76«B » * £ 4 K «k , 

«-»:©***«« (Bfljfii©**) CJbAT> 
*©£->*»»***. 

<-) am* 

7*66* &«B* % 
*L*t>. tt*76©BBc«&-*-«fEA£ 
tttiAtfM-CS** <BH*Ktt3ta/<*lH 



801063-211005 (6) 

< BB©EA*TBJES4i«. 
£©«k**E;*jBa#Sl©f*J8*^ «*©rdj 

C* J »* 1 

xr-*#S3©BBB©5iEwa*Btt&-«K 

#53* m * * « » tz <am * * tt be mm © & 

i»B7l©ffAi©«Ta*<t*Actt^*«a 

:htt> tt*©«BA (i) * 

(n) »»2 

BB71©B+C»»)76*B»s *©««icB£j!> 
^©ffABClSU. xr-*# 



BIT fc£9 OBaBB*tBE3ltfc «©-?* 
** B 2XBB£UTB«©»DBB**B*& 

B4. 5Btt*»W©H2**W***-BT* 
»% B4BtK4:B9lc:««EJ!)«8Aa>BBRfB 
B, B5Htt*©X-x ' ReKltf tilB 
BlBBBiH-BBBWcttH 

*<1C*^T, 81ttttB71©B«pCB.ltfe*i 
*tt*)T*»K «981tt7i> + x hdf* M2C* 
oT*©HaHB*«BBi«rBcB«*#i*» rf 
tXM*M!Cttn v! >t, M3*<B63*IT 

r» TBS * *ITB *J Bl ©H PBB*»BK * n 4 . 

B*»81©xr-n/#53«BEAU:»»77lC J: 
■»T£B60K:B**i» «©«©EAttt*J878C«J; 
■»TtrB58C»**l*. 
CCT, **BBTttB*)81©BBC-e©«« 
ChtB«c89lt4. »5HC*^Tx 



-20- 



*. ?*B840-*a:^x * 54(Z>Jt©fcrao 
*K c ©Wdfi&fcttT V ♦ x h K82*<«I£$ 
7 S>+ X K h82©-8BCtt»ffl85## 

**n. a*ffl85tt»rj£©»iaxj*£R^*** * 

©tf^v F86^»*$ns T $> + X F M2© 

**(tiSt: tto »j y**87rt<«»<*n*. — ffr 

ga?!iiB84©tiha8©c tt»B84* * 4> A&o/f*3 
ft&B88rt<afc ^t^O , »B88K:tt«B78*<MP 
J*B88cttov y ^89*^LT«B7i^a 

ttoT#* . f*871tt5/ »l V ^72<b»aiUT^*. 
SUSS^^v h86£»B88©X7'-<n'#53afl8PXI 
ttSlj£LfcttS8l* L,T«!l*r* *>©"£**>. 7 
£> + Xb#/uF82*@l^**C«fcK:«fcT>TWlB 
84£felB88©ra©it»ffia*S:*-* - t^t§ 



?§fflBa 63-211005 (7) 

tt*n*EEtt©ff;**s"j x^HE/j©as*« cr 

«0 81<DB8aaB«*«ffiOW*«»d;-,T 
C *©*C% *l£n***J©*ftC 

its x»K*?^T«aik«i*tto»flt**att <> 

*)81©WP®«*&*-T»ilIS**- * C H^T§ 

a©»«©«*#»r«<fc**. 

»2XJi«*x:r-*>#©*BEB5 

a©g*»xr - *#©**«©»«**«£: lthi 



i:S2©mi. »2^»«tt8**>l»»K»& + * 
ffi * £ * X r ^ * # © W « IS ^ « * * * *> «> "C 

r-n,#©w«3S»cEE^2»^a^n4»tt^* 
*©««!*»**-*. 

HH£*t«T* 90ttffiAMa#. 91ttxr-^ 

x r-^#9i©*«58«K:ttn«tt© 

«»S92*«fctf»tt392©4i^K: * X I* y?L93*< 
*n^tl»**n*. »tt£92tt:*B94**LT 

76©$/ 'J y^72«ffiA^atB95*A^T«^n** 

trx h y7l93ctt/h^x h y96^*»*n 
xr-*#9i© v <f K52«cttP9 



»tt©»]»S97#*rt*n. »»£97ttx:r-n* 

^91K: $ tl It B98** L T * **62 <t AM 
t *. frJ?. 99ttV 1"^ 4 KT**. 
tt$*iT^)H^, *j*584?<ktf;£S60fcfc U V- 
y*68<fc£ii*-*. C. ©«* * »*76©X 
7*-^*91«ffi*^«»98*^UT»Kl«97«:» 
tt$76©S"J y^72«E**ttB95. HS& 
£92. »B94**LTfcTx f * T193C***. * * 

inxT*©j;^^3»*A<»ftn*. -r<c^s. 4> 

*a62©xr-^*9i«flE^I*M»*97€:»t . 

smeoc 9 *-r<9 v ^68©m^** < flUft<t 

fe©T*a60©E*tt^^fftPI*T**. Lfc 
*«-,Tx r^y^t554Vl/^4 r99^:©BB©* 

VU/-< K99©»Att#W-bl,T»*tt©fiJb* 

gac^^Tn it<>c vuy-f r99©/hgi 
**»»wxr * d t «««:««© A*- ^^la* 1 



-21- 



(»») 

4. BB©M*&KtR 

»«t*tB-?*»i, JR l Btt*©KBB«B. 



HBWa 63-211005 (8) 

HB» 31 5 BttS 4 B*X - X ' BCistfiffiDB 
B. »«Btt4:»l»K«*BE*Ba#©ffls*tt 
W***-*©B»RHBx fT^SHttflA^tt 
*®I*«8#*StHl!»9, 9TBtt-«D$ 

B. B8Btt*©»2©aAB»#©xr-,ru# 

5K 90 --BEABB#. 
52* 99 — — y 

53* 91 7" - 

56 

70 •> 9 yjr#- 



76. 81~~«»> % 
'7. 78* 98 MB. 



* 1 B 



^ * A #B± * S * - fij 




52 : vkAfH 

53 : Jf7*.iHf 
56 : 

58: «£ 



60 : 
70 : 

76 : «t y 
77,78 : J* 88- 



-22- 



affflOa 63-211005 (9) 



m 2 m 




-23- 




m 9 



44 
1 



45 



46 



vc -»6--[^F]-X-[^^^J_L. 



41 

_£ 



42 
_J 



3 

43 



-24- 



